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Services Composition 

 Service Oriented application is composed by a 
set of services 

 Integration of services provided by different 
companies/departments/units/etc. 

 Value-added integration – aggregation of existing 
services (re-using, extension, …) 

 Just-in time integration (dynamic composition) 



Services Composition Requirements 

 Connectivity – connection mechanisms features 
guaranties 

 Correctness – verification of the composition 
properties (security, deadlock free, etc.) 

 Scalability – ability of scale-up with high number 
of composed services 

 Automatic composition 

 Non-functional – QoS, security, response time, … 



Services Composition Middleware 

 Abstraction and tools to define and execute 
the composite service 

 Developer is free to focus on business logic 
instead of implementation/execution details 

 Includes: 

o Component model 

o Composition technique and language 

o Development and runtime environment 



1970s Composition (UNIX) 

 Component Model  

o UNIX commands (filters) 

 Composition Technique 

o Pipes (Stdin, Stdout, Stderr) 

 Composition Language 

o Shell Scripts 

o Makefiles 

Cesare pautasso. Mashups: Software Composition for the Web. http://www.jopera.ethz.ch/research/usi-mashup.pdf 



2000s Composition (web services) 

 Component Model 

o Web services (WSDL interface) 

 Composition Technique 

o SOAP/HTTP Messages 

 Composition Language 

o BPMN, BPEL, UML, … 
o JOpera, WebML, Xl, … 
o Java, C#, … 

Cesare pautasso. Mashups: Software Composition for the Web. http://www.jopera.ethz.ch/research/usi-mashup.pdf 



Services Composition 

 We speak about 

o  Orchestration 

o  Choreography 

o  Mashups 



 

 

Orchestration and Choreography



Orchestration vs. Choreography 

 Orchestration or arrangement is the study and 
practice of arranging music for an orchestra or 
musical ensemble. In practical terms it consists of 
deciding which instruments should play which 
notes in a piece of music. 
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Orchestration vs. Choreography 

Díaz, G.; Cambronero, M.E.; Pardo, J.J.; Valero, V.; Cuartero, F., "Automatic generation of Correct Web Services Choreographies and 
Orchestrations with Model Checking Techniques, Telecommunications, 2006. AICT-ICIW '06, pp.186,186, 19-25 Feb. 2006. 



Orchestration vs. Choreography 

 Executable process vs. message sequences 

Chris Peltz. 2003. Web services orchestration and choreography. Computer, vol.36, no.10, pp.46-52, Oct. 2003 



Orchestration 

 Describes the automated arrangement, 
coordination, and management of services 

 Represented by BPEL – runtime executable 
process 

 Coordination of events in a process 

 Directs and manages the on-demand assembly 
of multiple component services to create a 
composite application or business process.  



Orchestration  

 BPEL process example 

Chris Peltz. 2003. Web services orchestration and choreography. Computer, vol.36, no.10, pp.46-52, Oct. 2003 



Choreography 

 Multi-party Collaboration 

 Choreography(Collaboration) Description 
Language (WS-CDL) – language for describing 
multi-party contracts (extension of WSDL) 

 Describes the message exchange patterns 

 Applies to shared co-ordination across multiple 
autonomous systems  

 Can be used to monitor message exchanges 

 



Choreography  

 Interface address observable behavior between 
services (not a process) 

Chris Peltz. 2003. Web services orchestration and choreography. Computer, vol.36, no.10, pp.46-52, Oct. 2003 



 

 

Mashups



What Is Mashup? 

  

 

 



Mashup 

 Mashup is a web page or application that uses 
and combines data, presentation or functionality 
from two or more sources to create new services 

 Data mashups – composed service from several 
data sources (uses single representation) 

 Consumer mashups – combines different data 
types (visual elements and data from various 
sources) 

 Business mashups – combined application 



Mashup 

 3-tier architecture 

 Presentation – clients and 
external interfaces           
(1-2 years) 

 Business logic on server 
(2-5 years) 

 Database management 
(10 years +) 
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Mashup  

 Software lifetime vs. Moore's law 

 

640 k ought to be enough for anybody. Bill Gates?, 1981 
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Mashup  

 Software lifetime vs. Moore's law 

Windows 8.1 requirements (32bit): 1GHz, 1GB RAM, 
16GB disk, DX9 graphics, res. 1024x768 

iPhone 6 specification: dual 1,4GHz, 1GB RAM, 
16GB disk, res. 1334x750 

640 k ought to be enough for anybody. Bill Gates?, 1981 

 



Mashup 

 Long Tail of Enterprise Software Demand 

Deepak Alur. Mashups: New and Agile way to Integrate, November 12, 2008, http://deepakalur.wordpress.com/2008/11/12/mashups-new-
and-agile-way-to-integrate/ 



Mashup 

 Long Tail of Enterprise Software Demand 

 Flexible presentation tier -> mashup 

Deepak Alur. Mashups: New and Agile way to Integrate, November 12, 2008, http://deepakalur.wordpress.com/2008/11/12/mashups-new-
and-agile-way-to-integrate/ 



What Is Mashup Again? 

 Web application composing existing Web services 
and data sources 

 Easy of reuse 

 Lightweight programming 

 … anyone can do it! 



Mashup 

 Client based 

 Server based 
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Cesare pautasso. Mashups: Software Composition for the Web. http://www.jopera.ethz.ch/research/usi-mashup.pdf 



Mashup 

 Client based 

 Server based 

Cesare pautasso. Mashups: Software Composition for the Web. http://www.jopera.ethz.ch/research/usi-mashup.pdf 



Build Your Mashup 

 Select a mashup metaphor 

 Find services and data providers 

 Study and test API 

 Build the mashup using your favorite 
technologies or tools  



Build Your Mashup 

 Metaphors – map, calendar, data stream, wiki, 
portal, presentation, photo-gallery, … 

 Tools – Yahoo Pipes, Mozilla Webmaker, … 

 Widget libraries – Google/Yahoo maps, Google 
web toolkit, Dojo, … 

 



Google map example 

 Customizable layers 

 

 

 

 

 

 



immo.search.ch example 

 Real estate search machine (11 data sources) 



mobile.de example 

 Online vehicle marketplace 

 



woozor.co example 

 


